Introduction
In the world in 2013, Diabetes affected 382 million of people, and 316 million were at risk of developing it. Diabetes was responsible for the dead of 5 million persons aged , that was 8,4% of the world's mortality for this age range (1) . Type 2 diabetes is the most common type and is the challenge of the 21st century for health (2) . Its risk factors like obesity and complications like limbs amputations and others cost much (3) . It therefore presents a severe health problem for the population with low socio-economic level and disfavored groups. Described by the WHO, the minority « Autochthones », « Aborigines » or « Indigenous » people know the abnormal high of prevalence, complications, risk factors, and a high mortality compared to non autochthones of the same age group (4), (5) . In 2007, the United Nation Organization launched the declaration of the right of these 5% of the world's population who experiencing many Burden (6) .
In the Sub Sahara Africa, the word « Indigenous » is contested (7), (8) and the scarcity of data on diabetes in this « indigenous « community makes the situation of diabetics complex in the « massai » of Kenya, « pygmies » and Mbororo » of Cameroon, and « San » of South Africa; these could compromise the effectiveness of the health services (9) and the stable development (10) .
In Cameroon, the prevalence of diabetes moved from 1, 5% in 1990, to 6.6% in 2003. 80% of patients are still undiagnosed (11) . Diabetes is one of the first causes of the mortality amongst patients on hemodialysis (12) . As pastoralist, the Mbororo minority group is not well censored (13) ; they live a « complex » social relationship hence always considered as « strangers » (14) . Most of the Mbororo of the East region has lost their « cheptel » due to conflicts, epidemics, climatic changes, and soil degradation. They progressively practice agriculture on borrowed soil (15) . Health care is frequently inaccessible. Women, children and the old are suffering in their Camps; they could therefore develop type 2 diabetes. With our actual knowledge, no study has been carried out to determine the prevalence and the magnitude of diabetes among Mbororos. It is then necessary to investigate on their needs and risk of developing diabetes and Blood pressure like others « indigenous » populations in the world.
As to respond to this need, a project was initiated to ameliorate the access to diabetic health care in 5 villages of the Adamaoua and East region, in order to propose strategic health management of « indigenous ». As part of this project, we conducted a study based on the prevalence and risk factors of the type 2 diabetes amongst adults Mbororo in the GuiwaYangamo village.
To present this experience, we will explore the generalities on topic, followed by the method used and results, at the end, conclusion, recommendations and some perspectives.
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Study design
The complex sampling frame permits us to calculate the quota of participation of each village to the big research project. Our study population was adults aged 20 and above, living in Guiwa-Yangamo village.
During a week in January 2013, we interviewed 682 adults of which were 261 Mbororo, using the standard data collecting tool STEPS of WHO for surveillance and collection on non transmissible diseases. This cross-sectional study had as analysis unit, an adult Mbororo aged 20 and above, having being censored and living in Guiwa -Yangamo village for at least one year.
Description of the method used and data collection
A manual of investigators made available. These investigators were trained on the data collection. During the visit to each household, the consent of the participant was fist obtained before his/her information was collected. Data collecting tool was based on « STEPswise » approach, which permitted to obtain sociodemographic (Step1), anthropometric (Step 2), et biomedical (Step 3) information. Many variables were therefore taken into consideration : Age, matrimonial status, sex, family history of diabetes, tobacco consumption, alcohol consumption, frequency of fruits or vegetable consumption, excessive consumption of sugar, level of physical activity, high blood Pressure, weight, Height, Body Mass Index, Waist circumference, Hip circumference, (independent variables). The outcome of type 2 diabetes (dependant variable). Diabetes diagnosis is performed through a capillary Fasting Blood Sugar (FBS), using HemocueB-201RT glucometer. Normal Fasting Blood Sugar < 1.10g/l (6,1mmol/l). All the participants presenting with FBS between 100 mg/dl et 125 mg/dl (6.1mmol/l to 6.9 mmol/l), we carried out provoked hyperglycemia test in order to classify them as pre-diabetic or diabetic.
Pilot study
A pilot study was carried out on a random sample of 5 households out of the study site in a neighboring village (Mandjou I).
Statistical methods used
Data collected were registered in software called Epi Data version 3.1. Using a descriptive analysis, we calculated the mean, Standard deviation for continuous data and the proportion for categorized data.
The analysis of quantitative data was done with the help of software STATA 11.2. The bivaried analysis to show the existing association between each different risk factor and the development of diabetes: Chi 2 test. A logistic regression was done to estimate the risk of developing diabetes.
All the statistical analysis were adjusted to take into consideration the complex sampling and the existence of the clusters in the households when using STATA / IC version 11.2. The Odds ratio obtained by the logistic regression was used to estimate the risk. The degree of significance of the p-value was 0, 05.
Ethical Considerations
An ethical clearance was obtained from the National Ethical Committee of Cameroon, An administrative authorization from the ministry of public health. An authorization from the administrative authorities of the study area was obtained before the data collection.
Participants had to confirm their consent before the interview and received a feedback of the study. We kept all these information's in an area not accessible by anyone who was not part of the study team. Patients were referred to a health facility in the area for a better healthcare management.
Results
The presentation of our results was done with tables and figures. We recruited a total of 682 adults in Guiwa-Yangamo including 261 Mbororo (38.1%). Among the Adults Mbororo, 108 (41.4%) were males and 153 (58.6%) females. The majority of Mbororos (96.9%) needed an interpreter during the interview and 31.1% could express themselves in French. The majority of the participants have never been to school (78.7%). More males (72.73%) than females (27.27%) have visited the Muslim Coranic School (figure 1. More than 95% of participants have a Body Mass Index (BMI) less than 25kg/m 2 with almost 50% of underweight (BMI< 18kg/m2). Overweight was noticed more in women (62.50%) than in men (37.50%). 91.67% of women were obesed (waist circumference ≥ 88cm), against 8.33% of males (waist circumference ≥102cm).
In general, we noticed that vegetable consumption was reduced with advancing age; 31.50% in the age group of 20-29 years against 5.91% in the age of 60 and above (figure 2). Amongst the 6 diabetic cases, 50% were known diabetic and more than half were on ant diabetic treatment. The Chi 2 test permitted us to describe our diabetic population as follows:
66.7% diabetic cases were male and 33.3% female, 83.3% amongst them were aged 40 and above, All the diabetic cases had never been to school, 50% were hypertensive, 4 diabetic cases out of the 6 added Sugar to their daily drinks.
Inferential analysis
A logistic regression was done on each independent variable. The following table summarizes the risk factors and their association with the development of type 2 diabetes in our study population. Persons with overweight were 6 times more at risk of developing diabetes than those who were underweight (OR: 6.61: 95% CI: 6.61 -6.62 p<0.0001). Those who added Sugar into their daily drinks (Coffee, Tea etc) were 2 times (OR: 2.71: 95% CI: 2.11 -3.49; p = 0.003) more at risk of developing diabetes with respect to those who did not add. Those who consumed vegetables 4 to 5 days per week were one time (OR: 1.31; CI: 1.00 -1.71, p = 0. 049) at risk of developing diabetes compared to those who did not at all. All participants practicing physical activities during the day were one time at risk (OR: 1.86; CI: 1.58 -2.19, p = 0.004).
Discussion: This study carried out in a rural area in the East region of Cameroon had as principal objective to determine the prevalence and to describe the risk factors associated with the development of type 2 Diabetes in the adult '' Indigenous " Mbororo population in the Guiwa-Yangamo village. The result showed that diabetes is present in this indigenous population of Cameroun. Its prevalence is 2, 3% and the impaired glucose tolerance is 21. 7%. Risk factors like age, high blood pressure, excess sugar in their diet, little physical activity were associated to the development of diabetes in this population.
This prevalence is smaller compared to that obtained in other rural zones in Cameroon probably due to the fact that they are physically more active than in urban zones and most of them have an underweight. This prevalence is relatively identical to the value of 2, 6% found amongst the Touareg rarers of Mali (9) . But the distributions is contrary to that which was described in the Touaregs of Mali where fat women were less active than men and had a much more prevalence of diabetes 35% than 4.2% in men (9) . This is probably linked to the progressive modification of the lifestyle of the Mbororos. This low prevalence which respect to the 12% reported amongst the "Aborigines'" of Australia (16) makes us to think that there would be a specific protecting factor amongst the Mbororos of Cameroun. Could this not be attributed to their underweight?
Amongst the Mbororos of the East, the prevalence of the impaired Fasting Blood sugar, 54 on 249 (21.7%), that is 19.8% in men and 22.9% in women. This tendency can be explained also that in their Community, the" autochthone" Mbororo have just changed their lifestyle. As concerns pre-diabetes, we noticed that female Mbororos shall, in the nearest future (4 to 5 years) be at a higher risk of developing diabetes if nothing being done. Men are physically more active benefiting from a protector effect than women. This calls for a special attention in this group of population to prevent them from becoming diabetic.
The 50% of the diabetic cases were not informed of their pathology at the moment of diagnostic, hence the need for the IFD to insist on screening in order to identify patients who are not aware of their situation. This value is low compared to that described in the CAMBOD survey in 2008 where about 80% were not aware of their pathology (11) . Is it due to the effect of sensitization or to the reduced sample size of our study?
After reviewing all the analysis we came out with the following risk factors attributed to the development of type 2 diabetes amongst the adult Mbororo in the Guiwa-Yangamo village. In our study population the most representative age group was between 20 and 39 Years and that of the diabetic cases from 40 years. This result is similar to those found in the CAMBOD survey in 2008 (11) which was on a more varied and larger population in Cameroon. This population is made up of mostly youths and the diabetic complications shall be more serious due to the high cost it shall generate. Advanced age especially in the between 50 -59 years was statistically associated to the outcome of diabetes in the Mbororos. This has been described in a rural population in Bangladesh where the advanced age was attributed to the development of diabetes (17) . With the advanced age, we noticed a reduction of physical activity and a probable development of obesity.
In the Mbororo population, overweight had a strong association with the development of diabetes in adults. BMI is therefore the best predicator of obesity (16) , contrary to an autochthones population in Ireland with more than 90% abdominal obesity (18) . This result in "Mbororos" is different from which was described in an urban Cameroonian population where obesity was more associated to the development of diabetes (19) . Could there be specificity amongst the Mbororos with respect to the rest of the Cameroonians?
Most of the Mbororo were married and kept the family culture. In general, in this zone, local tea or "thaî "is being consumed throughout the day and is being served within the family with a lot of sugar. This consumption or the fact that sugar is being added in the tea showed the level of ignorance of the population and their exposure to diabetes. Future studies shall be necessary to evaluate the perception of this disease and/or sugar in this community. Addition of sugar has been shown to be a risk factor associated to the development of diabetes in Cameroon (19) . It has been demonstrated in literature that excess of sugar exposes one to the development of diabetes. This family life is a point showing the responsibility of the man and could be used positively when putting in place education strategies for households in general.
Amongst the Mbororo, 50% of the diabetic cases had high blood pressure. This prevalence was higher compared to that obtained in European diabetics (17) and African diabetes (19) . This value was two times higher than that described among the Touaregs diabetics of Mali (20.44%) . This demonstrated that Mbororos in the nearest future, are exposed to cardiovascular complications linked to this co morbidity (diabetes and high blood pressure) if nothing is done. This could be linked to the excess consumption of salt in vegetables, and to the quality of life style (e.g stress) that this population is experiencing. Low physical activity was associated to the development of diabetes. Amongst the risk factors described in the 6 th In this forest zone, vegetables are the main source of nutrition. The consumption of vegetables was higher in the age between 40-49 years; its age of maturity, man is more active and can afford for pleasure. These vegetables are being prepared in different ways and could edition of the IFD Atlas. This factor is described as being associated to the obesity (1). It was noticed amongst the Touaregs of Mali as the first factor responsible in women as compared to men. The African culture obliges the man to be more active physically and the woman to stay backs at home to take care of family. Also fat women were more appreciated (9) . This is seen amongst the Mbororos where women are less active than men. This partly explains why women have a higher risk to develop diabetes in the future than men. The Mbororos have as primary activity farming contrary to what we thought of because the community is one known to be made up of cattle rarers. Today they are obliged due to certain circumstances (20) to carry out activities like others.
More than 50% of our participants oral even those who were diabetic were from the East. This study site did not favor the movements because it was still enclave some year back. This could explain their greater representatives followed by that of Adamaoua which is a region closer to them. be consumed with much salt and oil. This could explain the association between the consumption of vegetables more than 4 to 5 days with the development of diabetes. Excess consumption of salt could lead to high blood pressure and excess consumption of fatty foods to obesity. All these two factors could favor the development of diabetes.
Advantage of the study
A censor carried out on the adult population enabled us to have an idea of the population in order to put in place a good data collection strategy. It enabled us to extract Mbororos who were 20 years and above and those who were diabetic as our observations showed to be our participants in survey.
The WHO "STEPS wise" questionnaires with different sections helped us for data collection. It was pretested before using to answer comprehension and feasibility.
Face to face interview was beneficial for translation to the participant, avoided discrimination, ensured minimum confidentiality and above all facilitated meeting with the female participant who were mostly housewives.
The investigators were trained on how to use the tool are they carried out a role play to better understand the tool.
Some specificities of Epi info Software were used to eliminate variables which did not respect the norms to ensure quality and control.
The analysis of our data was done using STATA 11.2 software taking into consideration the complexity of the sampling, the existence of clusters are uncompleted data bases.
The preferential choice of the Glucometer Hemocue B20IRT which gives the best result of blood sugar at an ambient temperature.
Limitation of the study
It's a transversal study; therefore, it describes the situation of the population only at a given moment. Also it is difficult to generalize this survey without carrying out a more detailed and analytic study and also on a larger sample size. This survey carried out on a psychologically vulnerable population was susceptible to selection and/or information's biases. This population is less exposed or opened out due to their very reserved attitude hence making data collection at times difficult.
Conclusion
The central objective of this study was attained following the epidemiological profile description of the adult Mbororo of Guiwa -Yangano and the results showed that the sample population studied had a very little knowledge on diabetes. They had a very little or no access to health care and medications. The prevalence of type 2 diabetes in adult Mbororo age 20 and above in Guiwa-Yangamo is 2.3% and almost 22% have the risk of developing diabetes if nothing is done. This situation needs the re-enforcement of public health actions in this reserved community but rich in gracing culture. The following three axes seem to be priority: prevention screening and adapted health care provision.
